25 

SSiK£4 OOOrpm, ^cvs^m^jmuz. 

C0104] imzm%*0 . 5rn 1 tfcaSBLfcft, 
SD7>-h (0. 6 6 7% (w/v) • ^ 

hD^xy •'s-X (foaai) , 2% (w/v) 

a) 1X7^78S^K: 
L-M;r h7ry 

L -.7,1.^:1 >• 
L-Ai;y 
fiSBSTf ~ >' 

L—*z*J> 

mm 1 2 . gflKfetta plm iae^^i 

t'?*nS^ ■ tl/byxKS58-2D/pCY3 

Dtfc£ . 2 0 m I COY P Digjffi^tf 10 0m 

!^)Zfl77^n(:iIL, 2 8r, 210rpmT 

b > 2 0 m I & *tr 1 0 0 m 1 £<7)Z£j 7 fcttK 
U 2 S°C\ 2 1 0 r pmTtSHLfc. 

U KS58-2D«EO»frJi. D^y>*»lft+t* 
**«£0. 003% (w/v) t*4Ji3ti8anLfe. 
aW*C«aBSOHK* fflK U 1 5 0 0 0 r p m V 5 
airaHMHitt. ±»4-EIJKLT. ***'jy*--trgtt 

[0 1 0 6] b) : 



(14) 



Ifflf 1 0-1 554 9 



26 



f-7 5 xtglHS 
H3B 



»ffc*z& 



4 0 0 jug/'; y 

2jLCg/y y h/u 

5 OOjug/'J y h/U 
4 0jwg/'J •/ MI/ 

1 0 0 /.<g/U •/ h/l> 

2 0 0/ig/U y Ml> 



* v ) m?i?U- |> ) ±(CB|ft&m»L^ 0 :^7V- 
©ff nm & K S 5 8 - 2 D / P C Y 3 3 9 1 4« t 
* [0105] 



0. 
0. 
0. 
0. 
0. 



30 



0 0 2% (w/v ) 
0 2% (w/v) 
0 0 2% (w/v ) 
0 0 3% (w/v ) 
0 0 2% (w/v) 
0.0 2% (w/v) 
0. 0 0 2% (w/v) 
0 0 3% (w/v ) 
0 0 5% (w/v) 
0 0 3% (w/v ) 
0 1 5% (w/v ) 
0 0 2% (w/v ) 
0 1% (w/v) 
0 1% (w/v ) 
3 7 5% (w/v ) 
&8S8vy#y 

turf yBtf-hy^A 

■; yifc://>;^z> 
mt+ h u * a o 

iM^L-y^A 0 

•; y^U^A^WK (pH7 
^y]fll^T^7^y 



o. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 



4 0 0j«g/'J7 

2 0 O/ig/'J -y hfr 

0. 5% (w/v) 
0. 5% (w/v) 
0. 0 5% (w/v ) 
0.0 1% (w/v ) 
0.0 1% (w/v) 
2% (w/v) 
2% (w/v) 
- 6) 0. 2M 
0. 5% (w/v) 
3te 



40 



[0107] 
[»2] 



5 7 10 13 17 



KS58-2D (MM) 
KS5 8-2D/ P CY3 39 



0 

3.9 



0 

6.2 



0 

7.7 



0 

10.3 



0 

12.1 



0 

13.8 



*ffi : U/rn 1 
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(15) 



3^ Z2^<!k3i!kA \£±g££gEk 

( 1 ) K^7?-c9fif^ 

MtM7TMlU:7?.X S KpRAV'SS 5 3 ju g 

SiSlBlHWSac ITffHfcL. x^y-A-ifcjgStToT 

D N A SrGMlL. $ &(=#II9;B$B a m H I TlfiftS. 

^y-A-^S-ffoTDNAS-HlIRUv:. CSODNA 

2r7^'D-xy/lxfI£r^Klt. 0. 94 kbp(cf8=!^-f 
&A'>h'&#o? t ;^£^^JDa^u dna*ih«u:. c 

WO. 94 kbp[gr.n-<7)*S*:. DNA/5yf^y/ 
A&GgiRU:, 

[ 0 1 0 S ] —t. 77, "^-^7 ■ ij-£mwi7'y 
*5F*?*- pTAexS [Fujii, T.. etal. (1 
995) Biosci. Biotech. Biochen. 59. 1S69-1S74#R3] 

i • 5m szumwrnE cori X'imtb. x.9 /-a- 

ifc^&fir ->X D N A arEHK L /c . Z<?)D N A<59*Si§£ , 
DNA7'7> f-f >-^ y hfcflJivCTifrfcU:!*, 7 
x/-M- • 7nD7tyi/Af4HJ&2[3. x^-/ffli 
inn^oTDNAttrliniRUc. 3<b(C, ;«DNA<0* 
^ff^^/NId^/l-* D *7 7r^-t' (Sfflit 
( ) tiH ) 3 0 #flWK "J vitfb L £f&. 7i/ 

TDNASrlHlJRL^. 

[0109] coRI ft'fcLjt P TA e x 3 D 

NA ljugi, pRAV885 ± 0^/cO. 94 kb 
POB am l-I I - S a c I Ifirfi- 0 . 4 /.« g fc ar , D N 

mmm^xzi>vr->h±mm e. com hb 

1 0 1 SrJ&Styg L . 1 0 0 /.< g/m I (07/- f>- u > 
£-£tfLB«7ct§flk ( 1% |-U7l->\ 0. 

5% A7 h ■ j-xt-JiXAhy? K 0. 5% is 

ft* f *? a . i . 5 % a? h • ) ±?£W l 

fc3D--^3!^Ut, d^Tvf v'J vBfttftO#A» 
<":>. *4>fiU#-fl>7'77$ HDNA$-$iJ(IRPli5Ec oR 
I HXX/B g 1 I I TfUHfcLfclBfc 5 . 5kbp. 2 . 
3kbpfcJ:l>'0. 7kbp<D3*?MK$±f1Lt&i> 

ozmm ifz< c nmxmim u p l a i ^t^a 
mite. 

[oiio] ( 2 ) 77.^/t. jfykx • * o ^<mwm. 

±E ( 1 ) X^^LtzVmKtf-pAAPVTXW 
*?IVX ■ Jf'JtX^Ati, [Goal. K. . 

etal. (1987) Agric. Biol. Chem. 51, 2549-2555# 
SB] K3S^^Tlr^o7t. ^5r*>^. £-fDPgflfi (2 

% mh'jy, 1% .ifj^ri-y, o. 5% y 

0. 0 5% iKiV/^y^) £8 
Oni 1 f±iA/u^'5 0 Orn I ®E.f}7 57, 3 (C, TX^ll- 

• * t> if M-2-3 ft [ WIOTftlff J: : 
BffJljGoni, K., et al.#!i] rlfiilffiL, 3 0'C 



*3f|#FF 10-1 554 93 
28 

^Wf*£//57 7^/t-:?-3G 1 (^'J^ (ft) itgjj) 
TiFiSttinilRL. $ffi*T'?5tmiL *tflOLT5 0m 

-mi* 7a h Ty 7 Hmm ( 5 m g/m 1 7 
¥ -Y A 2 3 4 ( 7 jfttM ) „ 5 m g /m I fc* 
R-10 (ft) ttgi) , 0. S Mffl-ffcf h 

■J^A. lOmM 'JySt^Wg ( P H6. 0) ) fcl 
Om I in^T . 3 0'C\ 1 0 0 r P mt'3B*«aL- 
10 dORtEIS2r//77 7 -f/l/^ — 3G3 (>mj^ 
(ft) tt?i) TIFjfiL. iP?K^0. SM Ja-ft-MU^ 
Aa^tC 2 ES^^, ^fi$ I ( 0 . S M ifi fbt- h >) -7 
A. lOraM Jfift^/U^A, lOmM N^7-Jfi 
IS ( P H 7 . 5 ) ) X'ifcftL. 2 0 0 0 r p mX'Sftffl 

[ 0 1 1 1 ] £ Wo I- 7° 7 X I- £ 2 . 5 X 1 0 s /in 
1 i=Sr£J: 3(c®^gS«O4/5fi«0if^ I tgsfflU 
<IiUCl/5fl«0^I I (4 0% .-K'jxf-Uy/'J 
3-/P4 0 0 0, 5 0mM Jgft^^^^A, 5 0inM 
20 S U 7-1105 ( p H 7 . 5 ) ) t 1/1 0 OSO^ 
f-/l-7;M-4f ^KSrSntft, ;«7'u l-r^x h!g^ 
0 . 2 in I (C p A A P DNA 1 Oju g £gaill(7T\ 

3 0#*}ftU!t. 1 m i cr>mm I I ztatx «t < 
L . 2 O^I^Sffit'Sca Lstflfc. 1 0 in 1 coitjg I 
£1ml . 2 0 0 0 r p m-C54HBBlifr»«Lfc. ifflL 
fcroh:r5.*h£aa<oigiKlfc.eMU 0. 8M 
laft^ I- 'J ->A$:-&tr5:-^tfCzapek-l)ox^?clgli!i ( 0 . 
2% liffiS-M-'J^A. 0.1% 'J vS?2^ll r '/A, 
0. 0 5% 5f[Sr?7**>"72*, 0. 0 5% Hi?* 'J 

so -72,. o. 001% mmmim. 3% ->^-^a~ 

7. 2% 3|05> fclftttLfc. 77A^)17^H' 

M-2-3 mt7»s*f- vw&tiLX'h hzi , >m 

H^-tSt&X'h h Czapek-DoxtfllkT-<feWT-§ f . p A A 
VtfM\Ztltmvfrtr>£ftX'% Czapek-Doxplate 
±t*4W L Jtffl?M« . $ 4> {CCzapek-l)oxlS-l|l!T- 3 
Sffi^r. 2c5et/lft77'<y^'yt-7 ^U-b' M- 2 
-3/pAAPft£JRt§L"£* 

[0112] ( 3 ) Bwmm^ma^p la i ® 
noma 

40 Xyy l-±(C4W L^C 77^^1-7 • * 'J if M - 2 
- 3/p A A P fM V) , «a-l-fc«tUfffi^$- 1 Q&HA^ 
JS 0 , D P Y t$m ( 2 % r *7s h 'J y , 1 %;K 'J ^7' 

0. 5% i-XY^Xhyy]^ 0. 5% 
l J>'in;>7 l J'7A. 0. 0 5% tlHSV/^v'VA, P 
H 6 . 5 ) 2- S 0 in I it&Ltz 5 0 0 rn I ^Zft 7 5 7 
3(c«Lit. £ilar 2 G'C. 2 1 0 rpm^fftlg 
K- L . lS2l ; mSH 7 B @ <OlS9±»«o P L A l JStt* . ^ 
i^PI 1 CE«Lfc*i6-«lljeLfelS*, ^<tt30 

50 75 l ; £fiU#L&^7^/Mr'A-7 • ^-<J-tf M — 2 — 
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29 

3m 3 0 0 (SULLCHS U P L A 1 iSfi^jaf 18 
SIICJ: '9 P LA 1 cr)ft&£mMtfXt* lc t®*Uci t *• 

[01 13] Zcr)TAK/l>4?iUA ■ *<J±' M - 2 - 3 
/pAAP&<rMm±ft 1 Oh 1 LT. 10 

- 2 0 %<T)7=7 i/x. y h yyp^jf)!,^ s D S y 7? 

*<n?vwg%®?mw. (f;uh/n.y M I - s : 
•fyi-h y ?*ftS!) £fln,vc- hD-t^D-^B ( 77 

^T, SlPLA 1 I zGWbZ-mm. Bi¥-7 

^77 KttSI ) fczftfilfr i t&V^Af y/n y h 

"UMf/k* • y Hf M-2-3/PAAP fttcfc t \X 
pla 1 $ft.t ZktfWIZZtit:. 

[0 114] 

*Stt£?pf *^Hjftcj: i) s ifflj^p LA lOIS&AU 
[HifflOfiiJiii^IsiBfl] 

[HI] TvX 5 K p RA V l 20MRBiftBjfeia. * 



ttBBT 1 0-1 55493 
30 

* [ 0 2 ] 7° 7.X 5 K P R A V 4 3 ^JRRf^nya. 
(03 ] TyXS. Kp RAVS8 5 OMffiffHRjfla. 
[04] ??X=- KpRAVS2 5«$g§0. 
[05 ] 7'9X 5 h* p C Y 3 3 9 «f!0. 
[06] 7 = 5>.X$ h'p AAPcom^0. 

[ie?'j*] 

1 

E?|J?>#£ : 8SS 
10 Sficoft : Z*« 

Bfflmm: cDNA to 111 R N A 
A-fjtf-tf : No 

7>-f-fey.X : No 

: r.X^L^'.;l'.X • *y-(f (Aspergillus oryza 

e) 

»B***£* : CDS 
20 fiKE: 1..S85 

W<Kl^fii^ ■ mat.peptide 
fiS: 79..S85 

WWlt-lktim- : sig_peptide 
im : 1..78 



ATG TTT AGT CTC GCG CGA TTG GGG ACC GTT GCA GGT CTA TTT TTA CTG 48 
Met. Phe Ser Leu Ala Arg Leu Gly Thr Val Ala Gly Leu Phe Leu Leu 
-26 -25 -20 -15 

GCT CAG GCT GCC CCG GCT TCA CTG CGC AGA GAT CTC AGC TCT TCC CTT 96 
Ala Gin Ala Ala Pro Ala Ser Leu Arg Arg Asp Val Ser Ser Ser Leu 
-10 -5 1 5 

CTC AAT AAC CTG GAT CTC TTT GCA CAG TAC AGC GCC GCC GCA TAC TGT 144 
Leu Asri Asn Leu Asp Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys 

10 15 20 

GAT GAG AAC CTG AAC TCT ACG GGG ACC AAG TTG ACA TGC TCT GTT GGC 192 
Asp Glu Asn Leu Asn Ser Thr Gly Thr Lys Leu Thr Cys Ser Val Gly 

25 30 35 

AAC TGT CCT TTG CTA GAA GCG GCC TCT ACC CAA TCA TTG GAT GAA TTC 240 
Asn Cys Pro Leu Val Glu Ala Ala Ser Thr Gin Ser Leu Asp Glu Phe 

40 45 50 

AAC GAA TOG TCA TCC TAC GGC AAC CCC GCC GGG TAC CTC GCC GCT GAT 288 
Asn Glu Ser Ser Ser Tyr Gly Asn Pro Ala Gly Tyr Leu Ala Ala Asp 
55 60 65 70 

GAG ACT AAC AAG CTC CTA GTC CTG TCC TTC CGG GGT AGC GCT GAG TTG 336 
Glu Thr Asn Lys Leu Leu Val Leu Ser Phe Arg Gly Ser Ala Asp Leu 

75 80 S5 

GCC AAT TGG GTC GCC AAC CTG AAT TTT GGT CTC GAG GAT GCC AGC GAT 384 
Ala Asn Trp Val Ala Asn Leu Asn Phe Gly Leu Glu Asp Ala Ser Asp 

90 95 100 

CTG TGT TCT GGG TGC GAA GTG CAC AGC GGC TTC TGG AAG GCA TGG AGT 432 
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3 2 

Leu Cys Ser Gly Cys Glu V'al His Ser Gly Phe Trp Lys Ala Trp Ser 

105 no n5 

GAA ATC GCC GAC ACC ATC ACT TCC A.AA GTG GAA TCA GCT TTG TCG GAT 4S0 
Glu lie Ala Asp Thr lie Thr Ser Lys Val Glu Ser Ala Leu Ser .Asp 

120 125 BO 

CAT TCC GAT TAT TCC TTG GTC TTG ACC GGA CAT ACT TAC GGC GCT GCG 52S 
His Ser .Asp Tyr Ser Leu Val Leu Thr Gly His Ser Tyr Gly Ala Ala 
135 140 145 150 

CTG GCA GCC CTC GCA GCG ACT GCT CTG CGG AAC TCC GGC CAT ACT GTT 576 
Leu Ala Ala Leu Ala Ala Thr Ala Leu Arg Asn Ser Gly His Ser Val 

155 160 165 

GAG CTG TAC AAC T.AC GGT CAA CCT CGA CTT GGA AAC GAG GCA TTG GCA 624 
Glu Leu Tyr Asn Tyr Gly Gin Pro Arg Leu Gly Asn Glu Ala Leu Ala 

"0 175 ISO 

ACA TAT ATC ACG GAC CAA .AAC A.AG GGT GGC AAC TAT CGC GTT ACG CAC 672 
Thr Tyr lie Thr Asp Glu Asn Lys Gly Gly Asn Tyr Arg Val Thr His 

185 190 195 

ACT AAT GAT ATT GTG CCT AAA CTG CCA CCC ACG CTG CTC GGG TAT CAC 720 
Thr Asn Asp He Val Pro Lys Leu Pro Pro Thr Leu Leu Gly Tyr His 

200 205 210 

CAC TTC AGC CCA GAG TAC TAT ATC AGC AGC GCC GAC GAG GCA ACG GTG 76S 
His Phe Ser Pro Glu Tyr Tyr He Ser Ser Ala Asp Glu Ala Thr Val 
215 220 225 230 

ACC ACC ACT GAT GTG ACT GAG GTT ACG GGA ATC GAT GCT ACG GGC GGT ,31b 
Thr Thr Thr Asp Val Thr Glu Val Thr Gly lie Asp Ala Thr Gly Gly 

235 240 245 

AAT GAT GGA ACC GAC GGA ACT AGC ATC GAT GCT CAT CGG TCG TAC TTT 864 
Asn Asp Gly Thr Asp Gly Thr Ser lie Asp Ala His Arg Trp Tyr Phe 

250 255 260 

ATT TAT ATT AGC GAA TGT TCA TAG m 
He Tyr He Ser Glu Cys Ser 
265 

mcozs: 295 mam-, mam 

Effl 

Met Phe Ser Leu Ala Arg Leu Gly Thr Val Ala Gly Leu Phe Leu Leu 

-26 -25 -20 -15 

Ala Gin Ala Ala Pro Ala Ser Leu Arg Arg Asp Val Ser Ser Ser Leu 

-10 -5 15" 

Leu Asn Asn Leu Asp Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys 

10 15 20 

Asp Glu Asn Leu Asn Ser Thr Gly Thr Lys Leu Thr Cys Ser Val Gly 

25 30 35 

Asn Cys Pro Leu Val Glu Ala Ala Ser Thr Gin Ser Leu Asp Glu Phe 

40 45 50 

Asn Glu Ser Ser Ser Tyr Gly Asn Pro Ala Gly Tyr Leu Ala Ala A.sp 
55 60 65 70 

Glu Thr Asn Lys Leu Leu Val Leu Ser Phe Arg Gly Ser Ala Asp Leu 
75 80 85 
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33 34 
Ala Asn Trp Val Ala Asn Leu Asn Phe Gly Leu Glu Asp Ala Ser Asp 

90 95 100 

Leu Cys Ser Gly Cys Glu Val His Ser Gly Phe Trp Lys Ala Trp Ser 

105 HO ]15 

Glu lie Ala Asp Thr He Thr Ser Lys Val Glu Ser Ala Leu Ser Asp 

120 125 130 

His Se<" Asp Tyr Ser Leu Val Leu Thr Gly His Ser Tyr Gly Ala Ala 
B5 140 145 150 

Leu Ala Ala Leu Ala Ala Thr Ala Leu Arg Asn Ser Gly His Ser Val 

155 160 165 

Glu Leu Tyr Asn Tyr Gly Gin Pro Arg Leu Gly Asn Glu Ala Leu Ala 

1'0 175 130 

Thr Tyr lie Thr .Asp Gin .Asn Lys Gly Gly Asn Tyr Arg Val Thr His 

185 190 195 

Thr Asn Asp He Val Pro Lys Leu Pro Pro Thr Leu Leu Gly Tyr His 

200 205 210 

His Phe Ser Pro Glu Tyr Tyr lie Ser Ser Ala Asp Glu Ala Thr Val 
215 220 225 230 

Thr Thr Thr Asp Val Thr Glu Val Thr Gly [| e Asp Ala Thr Gly Gly 

23 5 240 245 

.Asn Asp Gly Thr Asp Gly Thr Ser He Asp Ala His Arg Trp Tyr Phe 

250 255 260 

He Tyr He Ser Glu Cys Ser 
265 

Em* : 3 * hjJf n ^_ . mm 

E*J<9** : 1 5 iimmM : ?yr< 7 g 

BROS : 7 s y n 77//y«: -was? 

mm : -** * 
mm 

Gly Gly Asn Tyr Arg Val Thr His Thr Asn Asp lie Val Pro Lys 
15 10 15 

mm* .• 4 xmiom ■. 3 9 

SH®*3 : 1 2 Sm£ : r 5 /» 

mm : -m hxuis--.mm 

WtoWk : 7?r*ybm ■■ «7^xyl 

mm 

Ala Trp Ser Glu He Ala Asp Thi He Thr Ser Lys 
1 5 10 



40 

Leu Thr Xaa Ser Val Gly Asn Xaa Pro Leu Val Glu Ala Ala Sir Thr 

1 5 10 15 

Gin Ser Leu Asp Glu Phe Asn Glu Ser Ser Ser Tyr Gly Asn Pro Ala 

20 25 30 

Gly Tyr Leu Ala Ala Xaa Glu 
35 

EH** : 6 *50*i27iJ<7)J|£ : o 6 
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mm : -*« 



35 



( 19) 



10-155493 



36 



Efl 



Asp Val Ser Ser Ser Leii Leu Asn Asn Leu Asp Leu Phe Ala Gin Tyr 

15 10 15 

Ser Ala Ala Ala Tyr Xaa .Asp Glu Asn Leu 
20 25 

ffi?ij«o#$:3o 10 mm®m: ?yj<?® 

mm® -.rim mm? >- h 

£H 

Val Glu Ser Ala Leu Ser Asp His Ser Asp Tyr Ser Leu Val Leu Thr 

1 5 10 15 

Gly His Ser Tyr Gly Ala Ala Leu Xaa Xaa Leu Xaa Ala Thr 



mm* : S 
sw*>*3 : 1 7 
mwm : tm 
mm : —m. 



WW* : 9 
Efl«)£S : 1 6 

mm ■. —m. 



E?'J## : 1 o 
E?iJO£$ : 2 0 



20 



EN 

GAYYTNTTYG CNCARTA 



EH 

SWTCRTTRAA YTCRTC 



E?']#^ : 1 1 
E?jf)*S : 2 0 



mm* : 1 2 

EW«)*S : 2 8 
E?'J?)f2! : wm 

mm ■■ -*« 



EH#? : 1 3 
EH«*£ : 4 0 



CGTCCTGCAC GGCATTCAAA 



mm 

TCCCTTCTCA AAGCCAGAAT 



mm 

GGGTCGACAT GAAAGCATTC ACCAGTTT 



25 30 

aiwmm ■. mwm <mdna > 

20 /vf;K-fef -f^/l-.-No 
* 7Vf~ty^ : No 

17 

EftOffiR : WXQtm (MDNA) 
/Wdf-bf-f^P : No 
ft 7 v /rt>7:Yes 

16 

30^r-^D£/- 

EM<Z>WR : fto&ft ( a-fi)cDN A ) 
>s4X*>=r4li)V: Mo 

♦ 7>'ft7X : No 

20 

* K-KDi,'- : itfWic 
E?'l«Offiffl : fBJO^K ( £|£D N A ) 
■M;K-fef- -f : No 

* TVf^VX : Yes 

20 

g»ffi*H : ftOftK (l^DNA) 
/'W-'K-fer -f : No 
TVf-fe^X : No 



28 

*mm : -*n 

* 50 E?"J<7» : fttl^m' ( -aS&. D N A ) 
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37 



(20) 

* *7yf-by^ : Yes 



^PjfW 1 0-1 55493 



38 



mm% : 1 4 

SWA* : 4 0 

mm : -*a 



k^j*-?- : 1 5 

EMtf>A3 : 2 9 



40 



AGAAGGGAAG AGCTGACATC AATCTTGTTG ACACGAAGCT 

SAOM : ft^aiS (MDNA) 
>vf dttf 4 t))\s \ No 

m\ 

AGCTTCGTGT CAACAAGATT GATGTCAGCT CTT 
CCCTTCT 4Q 

: ffi^XKEft (MDNA) 
Af1f-tf ^//k No 

EM 

CCCAAGCTTC TATGAACATT CGCTAATAT 2 9 
[01 ] 



Pvuli 



Seal- 




EcoKL- 
Pstl' 




PLA1 
genomic DNA 

EcoKl 



EcoBI 



l®3] 



Amp r 




Hindll! 
'Pstl 
Sail 



PLAl cDNA 



Sacl 
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»P1 0-155493 
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